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(54) A process for recombining food with controlled gelation 

(57) The invention concerns a process for recom- 
bining food with controlled gelation, wherein an algi- 
nate-calcium aqueous phase is mixed with a food phase 
in the form of purge and prior to the mixing, the food 
phase in the form of pieces is conditioned with a brine 
containing acetic acid, the brine is separated and the 
food phase is pureed, said food phase having a pH of 
not less than 3.4. 
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Descrlpti n 

The invention concerns a process for recombining 
food with controlled gelation, wherein an alginate-cal- 
cium aqueous phase is mixed with a food phase in the 
form of puree. 

Vegetable pieces in some culinary products 
become too soft for a good texture, the cause being 
osmotic dehydration of the vegetable in the fluid phase 
of the culinary product. A solution to this problem is to 
recombine the vegetable. This solution has the advan- 
tage that the texture of recombined vegetables could be 
engineered. 

There are a number of patents describing the proc- 
ess of food recombination, using alginate-calctum gel- 
ling reaction. The calcium ions become available for the 
gelling reaction only at the acid range of the pH , so that 
addition of certain compounds are necessary to lower 
the pH. The DE-Patent No. 3028371 concerns already a 
process for the gelation of vegetable products with a 
combination of a calcium salt with an alginate. To pro- 
long the gelling time, different sugars (as furanose or 
pyranose ring systems) and alcohols (as ethanol, iso- 
propanol, glycol) are added to the formulation. The 
drawback of this solution is that the pH condition at 
which the gelling reaction takes place is not well enough 
controlled , so that it is not possible to know with good 
certainty the gelling time. Secondly, the addition of alco- 
hol and sugars causes undesirable taste for recombined 
vegetables in culinary products. 

The aim of the present invention is to find a process 
for recombining food, wherein it is possible to reach a 
quantitative control of the pH and thus a better adjust- 
ment of the gelling time, without any negative conse- 
quence on the taste of the obtained recombined food. 

The invention concerns a process for recombining 
food with controlled gelation, wherein an alginate-cal- 
cium aqueous phase is mixed with a food phase in the 
form of puree and prior to the mixing, the food phase in 
the form of pieces is conditioned with a brine containing 
acetic acid, the brine is separated and the food phase is 
pureed, said food phase having a pH of not less then 
3.4. 

The type of the food phase is not critical. This 
phase is either a vegetable phase, a fruit phase or a 
meat phase. In the case of a vegetable phase, the appli- 
cation has been already mentioned above. In the case 
of fruit, the recombined fruit can be used for desserts or 
in yoghurts. In the case of meat, the recombined phase 
can be used in the petfood area. 

The brine is used to condition the food to be recom- 
bined and the process of the invention has following 
advantages : The brine brings an acidulous taste, which 
is desired in the case of vegetable pieces for culinary 
products. Secondly, acetic acid is a compound very 
largely used in the area of culinary products and will 
never be submitted to a food regulation restriction. 
Finally, the process of the invention gives the possibility 
to reduce or possibly not to use at all the sequestrants , 



such as sodium citrate or sodium phosphate. 

The problem of really being sure of the gelling time 
is an important factor, because of the necessity on a 
production line, according to the specificity of said line, 

s to know how much time is available for having the gela- 
tion and accordingly execute the process in conformity 
with the present invention. 

If only acetic acid is added to the brine, the mixture 
with the food phase has a pH of approximative^ 3.7-3.9. 

10 It is also possible according to the invention, to raise the 
pH by addition of sodium acetate. With this addition, the 
calcium ions are still available for the reaction of gela- 
tion and the system acetic acid with sodium acetate 
enables a good control of the kinetics of the gelling 

is reaction. 

The concentration in the brine of the acetic acid and 
of the sodium acetate is critical. Preferably, the brine 
contains from 0.5 to 4 % acetic acid and from 0 to 3 % 
sodium acetate according to the desired pH level which 

20 influences the kinetic of the gelling reaction. The con- 
centration of the acetic acid to that of sodium acetate 
enables a good control of the pH and thus the concen- 
tration of the calcium ions in the system. For example a 
high pH level causes a low calcium ions concentration 

25 and thus a longer gelling time, a low pH level causes a 
high calcium concentration and thus a shorter gelling 
time. A high pH level is achieved when the concentra- 
tion of acetic acid to that of sodium acetate is low. 
Throughout the specification , all the percentages are 

30 given in weight. 

The type of treated vegetable can be in the whole 
range of existing vegetables, more specifically cucum- 
ber, pea , carrot, tomato, potato. 

The way of preparing the food pieces for the recom- 

35 bination process is as follows. The food (vegetable, fruit 
or meat) is cut into pieces of a not critical size, but gen- 
erally in the range of 3 to 7 mm, and mixed with the 
brine containing vinegar ( between 0.5 and 4 % acetic 
acid) and sodium acetate according to the desired pH 

40 value. 

The sodium acetate could be added to the brine 
with the vinegar, when cutting the food into pieces or 
just before the preparation of the food phase for the 
recombination or directly to the food phase. The ratio 
45 between the food phase and the brine is comprised 
between 2:1 and 5:1, preferably this ratio is 3:1. 

The conditioning of the vegetable phase takes 
between 4 hours and one week. An additional advan- 
tage of such preparation is that the food could be con- 
so served in the brine for a long time prior to the mixing 
with the alginate phase. 

The pH of the food phase is comprised between 3.7 
and 6.0. As explained more in detail with reference to 
the examples, if the pH increases, the gelling time also 
55 increases. 

After the treatment with the brine, the food pieces 
are drained or eventually washed. The adsorbed vine- 
gar during the conditioning of the vegetable phase is 
retained by quick washing. The food phase is then 
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pureed by means of food grinding machine. 

Binding agents, such as sugars (mono-, di- or 
polysaccharides) or xanthan can also be added to the 
food phase and mixed. In the case of the addition of 
polysaccharides, a too high viscosity of the mixture s 
should be avoided by using a relatively low amount of 
said polysaccharides for example on the range between 
0 and 30 %. 

The alginate phase is prepared in the following way. 
Solid sodium alginate, calcium phosphate, natrium 
phosphate and sugars (mono-, di- or polysaccharides) 
or xanthan are thoroughly dry blended together and 
then dispersed into water. This mixture is stirred until 
the dry ingredients are dissolved. The use of the 
natrium phosphate is important when the alginate 
phase is prepared in tap water containing calcium ions. 
The calcium ions in the tap water could cause prema- 
ture gelling of the alginate phase. The calcium source 
used is preferably calcium phosphate. At neutral pH, the 
calcium ions are not available for the gelling reaction. 

The alginate phase contains between 1 .5 and 2.5 
% sodium alginate and between 1 and 2 % calcium 
phosphate. The content of sugar is comprised between 
Sand 15%. 

The food phase is then added to the alginate phase 
under rapid mixing and then allowing the mixture to gel 
under shear-free conditions. The ratio of the alginate- 
calcium phase to the vegetable phase is comprised 
between 1:1 and 2:1 according to the desired gel 
strength. 

The rate at which the calcium is made available to 
the alginate depends primarely on the pH level. Good 
gel strength can be obtained within 30 seconds to 5 
minutes according to the level of the pH. 

The pH level is controlled by means of the concen- 
tration ratio of the sodium acetate to that of vinegar. The 
pH level is chosen in relation to the desired concentra- 
tion of free calcium ions in the system, so that negligible 
gelation occurs before the establishment of the shear- 
free conditions. In practice, this means that the formula- 
tion with defined pH level is designed to give a chosen 
final gelling time.e. g. less than one minute, or as little as 
5 minutes and the residence time in the mixing appara- 
tus chosen so that mixing is complete before gelation 
occurs. 

After the gelation corresponding to the recombina- 
tion of the vegetable, the gelled portions are cut to the 
desired form and size and mixed in the culinary product, 
as mayonnaise, remoulade, to the desired ratio level. 

The following examples describe more precisely 
the process of the present invention. 

Example 1 . 

The alginate phase is prepared by mixing together 
the compounds of following table. 



Compounds 


grams 


percent- 
age 


Sodium alginate 


5 


2.2 


CaHP04 


2.5 


1.10 


Na2HP04 


0.14 


0.06 


sucrose 


12.5 


5.52 


dextrose 


12.5 


5.52 


water 


194 


85.6 



For the preparation of the vegetable phase, cucum- 
ber pieces of the dimension of about 6.6.6 mm are con- 
ditioned in a brine containing 2 % of acetic acid. The 
ratio between the cucumber pieces and the brine is 3:1 . 
The cucumber pieces are.washed and then pureed by 
means of a food grinding^riachine. The cucumber puree 
has_a_pH.oL3 8. This puree is then mixed to obtain a 
vegetable phase according"to following table. 



Compound 


grams 


percent- 
age 


cucumber puree 


167.6 


69.08 


sucrose 


50 


20.61 


dextrose 


25 


10.30 


sodium acetate 


0.03 


0.01 



The alginate and the vegetable phases are mixed in 
a 1:1 ratio and then the system is allowed to gel in 
shear-free condrtidn> The gelling time is about 5 sec- 
onds and could be adjusted according to the require- 
ment of the producing plant by increasing or decreasing 
the pH. 

The final gel has the following composition : 
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Compound 


percent- 
age 




sodium alginate 


1.103 


O 


CaHP04 


0.552 




Na2HP04 


0.03 




water 


42.81 


10 


cucumber puree 


34.5 




sucrose 


13.1 




dextrose 


7.9 


15 


sodium acetate 


0.005 


to 7. 
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in the following table. 



Exam- 
ple 


puree/g 


Na-ace- 
tat/g 


PH 


Gelling 
time Is 


2 


59.2 


0 


3.74 


5 


3 


62.6 


0.13 


4.29 


10 


4 


61.5 


0.30 


4.63 


20 


5 


63.0 


0.60 


4.87 


25 


6 


60.2 


1.05 


5.12 


30 


7 


60.5 


3.00 


5.70 


120 



Examples 8 to 12. 



Examples 2 

The alginate phase is prepared by mixing together 
the compounds of following table : 



compound 


grams 


percent- 
age 


sodium alginate 


4.66 


1.85 


CaHPCM 


3.55 


1.41 


Na2HP04 


0.22 


0.09 


sucrose 


25.00 


9.90 


dextrose 


25.00 


9.90 


water 


194 


76.85 



The conditioned vegetable phase is prepared 40 
according to preceding example with following composi- 
tion : 



Compound 


grams 


percent- 
age 


cucumber puree 


512 


69.38 


sucrose 


151 


20.46 


dextrose 


75 


10.16 



From this cucumber phase, portions of cucumber 
puree with different pH levels are prepared by adding ss 
natrium acetate. The alginate phase is mixed with the 
vegetable phase in a ratio of 1 .3:1 and each mixture is 
allowed to gel in shear-free condition. Different gelling 
times are observed for the differ nt mixtures, as shown 



The alginate phase is prepared as in the preceding 
examples, with the exception that the amount of 
Na2HP04 used is 0.50 g, instead of 0.22 g. 

The cucumber phase and the different portions of 
the cucumber puree are prepared as in the preceding 
examples. The alginate phase is mixed with the vegeta- 
ble phase at a ratio of 1.3:1 and each mixture is then 
allowed to gel in shear-free condition. The observed 
gelling time and the pH of the cucumber puree portions 
are shown in the following table : 



Exam- 
ple 


puree 

/g 


Na-ace- 
tat/g 


PH 


gelling 
time /s 


8 


59.2 


0 


3.74 


20 


9 


62.6 


0.13 


4.29 


25 


10 


61.5 


0.30 


4.63 


35 


11 


63.0 


0.60 


4.87 


55 


12 


60.2 


1.05 


5.12 


70 



Example 1 3. 

The alginate phase is prepared as in examples 2 to 
7. The cucumber phase is prepared as in these exam- 
ples, with the exception that no sugar is used. The 
cucumber puree and the alginate phase are mixed in a 
ratio of 1.3:1 and the system is then allowed to gel in 
shear free condition. The gelling time is about 20 sec- 
onds. No sodium acetate is used in this example. 

In each of the above examples, a strong gel is 
achieved. For the gels prepared at pH above 5, the max- 
imum gel strength is reached after about one hour and 
for the gels at pH below 5, in few minutes. 
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Claims 

1. A process for recombining food with controlled 
gelation, wherein an alginate-calcium aqueous 
phase is mixed with a food phase in the form of s 
pur6e, characterised in that prior to the mixing, the 
food phase in the form of pieces is conditioned with 

a brine containing acetic acid, the brine is sepa- 
rated and the food phase is pureed, said food 
phase having a pH of not less than 3.4. 10 

2. A process according to claim 1, characterized in 
that the food phase is taken in the group consisting 
of a vegetable phase, a fruit phase and a meat 
phase. is 

3. A process according to claims 1 or 2, characterised 
in that the brine contains further sodium acetate. 

4. A process according to any of claims 1 to 3, charac- 20 
tensed in that the brine contains from 0.5 to 4 % 
acetic acid and from 0 to 3 % sodium acetate. 

5. A process according to any of claims 1 to 4, charac- 
terised in that the ratio of the vegetable phase to the 25 
brine is comprised between 2:1 and 5:1. 

6. A process according to any of claims 1 to 5, charac- 
terised in that the ratio of the alginate-calcium 
phase to the vegetable phase is comprised 30 
between 1:1 and 2:1. 

7. A process according to any of claims 1 to 6, charac- 
terised in that the conditioning of the vegetable 
phase takes between 4 hours and one week. 35 

8. A process according to any of claims 1 to 7, charac- 
terised in that the alginate-calcium phase contains 
between 1.5 and 2.5 % sodium alginate and 
between 1 and 2 % calcium phosphate. 40 

9. A process according to any of claims 1 to 8, charac- 
terised in that the vegetable is chosen from the 
group consisting of cucumber, pea, carrot, tomato 

45 

1 0. A process according to any of claims 1 to 9, charac- 
terised in that the pH of the conditioned vegetable 
phase is comprised between 3.7 and 6.0. 

11 . A process according to any of claims 1 to 1 0, char- so 
acterised in that the vegetable phase and the algi- 
nate-calcium phase contain a binding agent, such 

as sugars or xanthan. 

1 2. A process according to claim 1 to 11 , characterised ss 
in that the vegetable phase contains between 0 and 

30 % of sugar and the alginate-calcium phase 
between 5 and 1 5 % sugar. 
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